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Abstract

Most of the existing steel bridges in the United States have
been experiencing moderate to severe corrosion of steel H-
pile columns, resulting in the reduction of the overall bridge
load-carrying capacity and are in dire need for the repair. This
project focuses on the use of ultra-high performance concrete
(UHPC) In the composite repair system for the corroded steel
H-pile bridge columns. The composite repair system includes
different UHPC configurations with/without an embedded
carbon fiber-reinforced polymer (CFRP) grids and that bolted
on the steel H-pile by shear connectors (SC). Twelve full-
scale steel H-pile columns were repaired with the proposed
composite system and investigated under push-out test and
the load-carrying capacity of the tested columns has been
evaluated. The experimental results revealed that the proposed
repair system using UHPC panels was easy to implement in
real-world applications. Using UHPC panels with the
embedded CFRP grids and bolted on the inner and outer
flanges of the steel H-pile improved significantly the load-
carrying capacity of the investigated columns.

Background

*In 2016, 56,007 (9.1%) of nation’s bridges were
STRUCTURALLY DEFICIENT.

« ASCE bridge report card— C+

« Missouri has the 4th highest number of deficient bridges In
the US with more than 3,195 deficient bridges.

« 15% of structurally deficient bridges experience heavy
corrosion damage

* Investigate the wuse and applicability of ultra-high
performance concrete (UHPC) in the composite repair
system for the corroded steel H-pile bridge columns.

« Recommend an ideal repair method for the corroded steel
H-pile bridge columns capable of restoring the original
axial capacity.

1. PhD Student, bsyb7@mst.edu, 2. Post Doctoral Fellowship, 3. PhD Candidate

3. Professor and Benavides Faculty Scholar, elgawadym@mst.edu
Department of Civil, Architectural & Environmental Engineering, Missouri University of Science and Technology

Experimental study

Parametric study

Sectional layout

UHPC

with/without
CFRP grid

?f
_

A, N
li’él

Washers

Panels (web and flange)

TR T2 AT SRS S s .

Panels (flanges)

o ale

s
-~

Push-o

N Large-scale test step-up s

At !
Tal el : :
B G sk ¥ s —
psE ? ; e
)““‘ Fo g W —
2 ke AT
A ¢ 3 g R
v 3 3 Y . . AN
* J oW RN
K . o M . s ) !..eewmw“‘
= x oL = x 0 AN
L~ R LA
P S ANt (R e '
e S

MID-AMERICA

TRANSPORTATION CENTER

Test Results

Mode of failure

Axial load vs displacement response and Residual Strength
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Conclusion

* Increasing UHPC panel thickness, diameter of SC or adding CFRP-grid
layers as reinforcement in UHPC increased the axial load capacity.

* The highest axial load capacity and residual strength was obtained with
UHPC reinforced with CFRP grids encased on both sides of flange of the
steel H-pile mounted by shear connectors.
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